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A
.

7 THE spearhead of human knowledge is atomic
science. Since 1939 it has raised from zero an industry
we now reckon in billions of dollars, an industry based
on something no one ever will see: the neutron, a little
part of the atom.

This unseen portion of matter is a monument to man’s
intellect - something that materialized out of creative,
disciplined imagination. Once pure theory, today it is an
immense reality, a tremendous force for good.
What atomic science will do for tomorrow’s world I

would hesitate to predict, although much of my lifetime
as a physicist has been spent helping to find both mili-
tary and civilian uses for this new form of power. But I
can say this emphatically: Its future is unlimited.

Already we have a nuclear-powered submarine. It has
cruised more than 50,000 miles without refueling. With
casual assurance, scientists and engineers are discussing
the idea of nuclear-powered ships. They are talking also
about “package” atomic reactors for developing powerm the world’s wastelands. This would be one of man-
kind’s greatest boons.

A distinguished diplomat put it succinctly. “Can you
imagine what atomic energy will mean to the peasants of
Afghanistan?” he said. “For the first time in their lives
they will have electric light.”

Here at home, scientists even visualize an era in the
foreseeable future when atomic energy may begin to sup-
plant the power we extract from coal and petroleum,
should our reserves of them commence to dwindle.

There is no reason for any feeling of mystery about
this. It is just another physical phenomenon.

Accept the fact that such a thing as a neutron exists,
exactly as you accept the fact of electricity each time you
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switch on a light. Accept the fact, too, that if this neu-

tron collides with the uranium 235 nucleus, a peculiar

process called “fission” occurs. Two fission fragments fly

apart at high velocity and let loose large amounts of

energy.

Then consider that from one pound of fissionable

uranium you get as much energy as from 2,600,000

pounds of coal. Now you’ll understand why enthusiasts

grow so excited about atomic energy.

But power isn’t the sole miracle in atomic energy. The
by-products of atom-splitting are equally challenging.

Gamma rays that are released in the fission process can

be utilized for food sterilization and in other chemical

reactions. Many plastics, for example, can be stabilized

against temperature changes by treatment with gamma
rays.

Radioactive isotopes that come out of the split atom
are still more valuable. Every day, they are turning up
new clues in the endless war against disease. Medical

researchers are employing them right now to track down
brain tumors.

In agriculture, plant biologists and agronomists are

using isotopes to enrich the soil and improve farm crops.

By means of isotopes, they recently brought forth new
species of rust-resistant oats that stand to save American
farmers $100,000,000 a year. Isotopes are even being

utilized today to make chickens lay more eggs. And
that’s not all the uses of isotopes, by far. We need to

know more, for instance, about the wearing qualities of

metal. Just why do certain machine parts wear out? Iso-

topes are telling us.

We need a better understanding of the manner in

which one part of an alloying element in ten thousand



parts of base metal produces such striking improvements.
Isotopes may shed new light on it.

It is actually impossible to enumerate the packets of
new knowledge that isotopes and other radioactive ma-
terials are revealing to us. We scientists are like kids
turned loose in a toy department; there are so many
things beckoning for our attention we hardly know
where to start.

So, you see, the boys and girls who select nuclear sci-

ence for a livelihood will have the privilege of working
on the frontiers of knowledge. Deep intellectual and spir-
itual satisfactions await them. I never knew a true scien-
tific explorer who was bored by his work.

OPPORTUNITY UNLIMITED

“Are there any openings for newcomers in atomic sci-
ence?” you ask.

I can honestly answer that the opportunities are infi-

nite — for boys and girls both. The need for new blood in
this line is vast. It is one of the fastest-growing categories
in science, and its demands for trained manpower have
seriously outstripped the supply.

A few years ago, merely a handful of scientists was
dealing with the atom. Today, 15,000 scientific people
are engaged in atomic activities for the government and
private industry. Tens of thousands more are wanted.

Recently, the Atomic Energy Commission officially

estimated that 40,000 more scientists and engineers will
be required within the next several years to work on ap-
plications of nuclear power. This is just one phase of
atomic science. There are scores of others.

The salutary fact is that the idea of research no longer



In medicine, the atom has opened
vast new horizons. Here a scientist

at Sloan-Kettering Institute uses
radioactively-tagged compounds to

study the difference between normal
cells and cancer cells in the search
for cancer-controlling chemicals.

Spectacular devices aid the atomic
scientist in his quest for knowledge.
Here a uranium fuel element is

loaded into the Research Reactor at
Brookhaven National Laboratory. The
reactor provides neutrons and radio-
active isotopes for hundreds of ex-
periments, both at Brookhaven and
at other research laboratories in

universities, hospitals and industry.



has to be “sold” to industry, the government, or the pub-

lic. Industrial firms now realize that their survival de-

pends upon scientific alertness in the laboratories. The

government is continually enlarging its technical hori-

zons. Colleges and universities, traditional incubators of

scientific thought, are broadening the scope of their re-

search programs. And there are burgeoning scientific

foundations, privately operated and financed, which are

setting up hundreds of specialized research projects for

government and industry. With all of these organiza-

tions, expansion in the atomic field is checked only by

the scarcity of trained personnel.

TYPES OF ATOMIC SCIENTISTS

What types of scientists and engineers are welcome in

atomic science?

Almost every kind. Physicists are needed to do basic

research on the underlying facts of nature; we have

nearly exhausted our present store of basic research.

Mathematicians are necessary to predict neutron be-

havior. Chemists must search out better methods for

processing fission products. Metallurgists must determine

materials that can withstand the incredible heat and

stress involved in atom-splitting. Medical men and bio-

chemists must ascertain the effects the atom can have on

health. Biologists and agronomists must seek methods by

which the atom can improve crops.

Engineers of every variety — mechanical, civil, elec-

trical, metallurgical, mining, to mention a few — are

equally essential. They must translate the broad findings

of the scientists into practical usage. No matter what

aspect of science a person is interested in, he is likely to

find an outlet in the atomic arena.



REQUIREMENTS

What does atomic science demand of the boy or the

girl who wants to make a profession of it?

First, in my opinion, he (or she) must have imagina-

tion. Second comes intellectual curiosity, a deep-rooted

desire to understand how and why things behave as they

do.

Third, the young scientist must have patience. Often
he will reach dead ends in research. He must be willing

to keep on trying. As one of my very good scientist

friends declared, “The only time you don’t want to fail is

the last time you try.”

A fourth and especially urgent requirement is a mathe-
matical bent. And the boy who aspires to go far in

atomic science must have a true mathematical talent.

Math is the language of “the trade.”

A fifth characteristic is the ability to collect data, or-

ganize facts and analyze them. A sixth requirement is

that a boy enjoy hard work, for the problems are ever-

lasting.

And, seventh, the good scientist-to-be should be a

non-conformist. He must be willing to get off well-trav-

eled mental highways and strike out for himself. The
brief history of atomic science is the story of men and
women who had the intellectual courage of their convic-

tions. Too much cannot be said for this.

FINANCIAL REWARDS

Latest government studies indicate that a college grad-

uate with a Bachelor of Science or an engineering degree

can easily get a job paying $400 a month. Within not too

many years, he should K
?. up to $750 a month. Men who



reach the higher levels of management will, of course,

earn considerably more. In industry, salaries of $25,000

and $35,000 are not unusual.

“Show me a man of ability and experience, and I’ll

meet his price, whatever it is,” the head of a large com-

pany in the atomic field recently remarked.

The possibilities for advancement are splendid. Visit

any atomic laboratory and one of your first impressions

is that the staff is made up of young people. The work-

ing conditions are excellent, too. In this connection, let

me stress that atomic science is not a dangerous business.

Its accident rate is so low that the National Safety Coun-

cil rates it as one of the two safest industries in the

country.

As in any profession, disadvantages can be cited. The

hours are long. The work is arduous. For scientists, the

risk of lack of success is great. In research, many failures

must be expected for every success. One can certainly

select an easier way of making a living.

EDUCATION

If you do settle on atomic science for your life-work,

you must have a thorough education. Were I the parent

of a youngster with a scientific gleam in his eye, I would

do my best to impress him with the truth that his future

is starting in his classrooms today. Nuclear science is only

an extension of the basic fundamentals he learns in his

early science courses.

I would tell him, “Steep yourself in fundamentals.

Make them part of your consciousness. The rest of what

you learn will come naturally.”

A bachelor’s degree in science or engineering is the
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least you should have, and a master’s degree is better.

Anyone thinking of basic research in physics or chem-
istry should go on to get a Ph.D. It’s a virtual necessity

for landing a good job in government, industry, or the

academic world. Besides, it b ings a better salary.

Just recently, a study was made to compute how much
more money a scientist with a Ph.D. was likely to earn

during the course of his life than one with a bachelor’s

degree. It came to $100,000.

I might point out that opportunities to earn graduate

degrees have improved greatly. More than thirty uni-

versities are giving graduate courses in nuclear engineer-

ing and other atomic sciences. A number of industries

encourage their young laboratory employees, financially

as well as otherwise, to continue their graduate educa-

tion in special courses or night classes while they hold

down their regular jobs.

I believe it is also worth emphasizing that atomic sci-

ence, because of its stringent requirements, is not a call-

ing for the average student. It insists upon a high level of

mental refinement, and I think it is important for us to

try to train our youth up to it.
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A word to parents:

HOW TO HELP YOUR YOUNGSTER

HAVE THE CAREER HE WANTS

Many factors will enter into your youngster’s choice of a

career: his interest, his ambitions, his abilities, the coun-

sel he receives from teachers, friends and family. But,

most of all, it will depend on his opportunities to get the

training he needs to enter the field of his choice.

Even though his college days are still years away, it’s

never too soon to start making sure that your youngster

will have the opportunity to continue his education when

the time comes.

The Division of Technical Information of the

U. S. Atomic Energy Commission has free

educational materials available on other topics

within the nuclear energy field. Requesters

should indicate the subject areas of interest

and the educational level at which the material

will be used. Address requests to:

U. S. Atomic Energy Commission
Division of Technical Information Extension

Educational Materials Section

P. O. Box 62

Oak Ridge, Tennessee

USAEC Di> of Toe hoicol Information Extension, Oak Ridgo, Tonnouoo


